Purpose
The purpose of this study was to determine the knowledge about HF education of nurses employed at a visiting nurse association located in the northeast United States before and after a series of HF education programs and communications. The following research questions were posed and guided the investigation: (a) What is the knowledge about HF education of nurses prior to a series of HF education programs and communications?; and (b) Does a series of HF education programs and communication improve nurses knowledge about HF education?
Instruments
Knowledge was theoretically defined by MerriamWebster (2011) as "the fact or condition of knowing something with familiarity gained through experience or association." Operationally, knowledge of HF education was assessed using the Nurses Knowledge of Heart Failure Education Principles questionnaire developed by Albert et al. (2002) (Table 1 ). Permission to use the tool H eart failure (HF) is one of the most common primary diagnoses or comorbidities of clients in home care today. In the United States alone, 5,700,000 people have been diagnosed with HF (Roger et al., 2011) . Approximately 21% of Medicare patients with HF are rehospitalized within 30 days of hospital discharge (Hernandez et al., 2010) . According to the Heart Failure Society of America (2011) , the number of deaths from HF in the United States averages 250,000 per year. Therefore, HF education is essential for community nurses to provide best practices and assist patients in achieving desired outcomes.
HF is a chronic disease with numerous chronic care models to guide chronic disease management. A chronic care model is a framework for specific practice changes leading to improvements in health outcomes (Coleman et al., 2009) . Six elements of a chronic care model are essential for providing high-quality care to patients with chronic disease including: (a) delivery system design, (b) self-management support, (c) decision support, (d) case management, (e) community resources, and (f) healthcare organization leadership (Tsai et al., 2005) . Of these six elements the community nurse has the greatest impact with self-management support.
Self-management programs expect patients to change behavior. Self-management means that an individual manages their health condition in terms of diet, exercise, medications, treatments, self-testing, and record keeping. Self-management principles assist patients in maintaining independence, and levels of health and wellness indicating better disease control, which leads to better patient outcomes, improved utilization of healthcare resources, and reduced costs (Agency for Healthcare Research and Quality, 2009) .
Nurses promoting self-management are focused on not only patient education but also coaching. Coaching interventions are patientcentered and tailored to the needs and concerns of the patient and situation. The health teaching approach includes active listening, working from the patient's agenda, identifying patient beliefs and values, talking about eliciting change, and recognizing the patient's readiness to change (Huffman, 2009) . If nurses are to coach HF patients in their selfmanagement of this chronic disease, they must by the principal investigator. The e-mail included information about the topics of beta-blockers, HF awareness week and the American Association of Heart Failure Nurses, self-management, aldosterone antagonists, and physician follow-up and 30-day readmissions.
Results
Sixty-one nurses attended the initial "kick-off" half-day educational program about HF, and volunteered to participate in the study by submitting completed knowledge surveys. Attendance at the two subsequent face-to-face educational programs, and attention to the six e-mails, was evaluated with questions on the posttest. Participants were asked to indicate (yes or no) whether they attended each face-to-face education program, and whether they read each educational e-mail. Results are displayed in Table 2 . Some of the 15 participants who completed the posttest acknowledged some attention to the heart awareness e-mails, with decreasing attention over time. Two initial e-mails focusing on beta-blockers and Heart Failure Awareness Week were read by more nurses than later e-mails.
Research Question 1: What Is the Knowledge About HF Education of Nurses Before a Series of HF Education Programs and Communications?
On the pretest, six questions were answered by all 61 nurses, 10 questions by 95% of the nurse participants, and 4 of the 20 questions by 87% to was granted by the primary author. The tool consists of 20 items within five themes including diet, fluids/weight, signs and symptoms of worsening condition, medications, and exercise. Face and content validity, and test-retest reliability have been established and reported (Albert et al., 2002) . Content validity was determined using HF and education experts. Reliability was established through test-retest methodology using registered nurses from nine hospitals.
Methodology
This quasiexperimental study used an education and communication intervention with a pre-and posttest survey. The convenience sample consisted of 61 registered nurses who attended an education program about HF, the first in a series of programs and online communications. Demographic information was not collected. Therefore, for purposes of this study, participants are referred to as community health nurses acknowledging both home care and public health nurses in the sample period. The study was approved by the Institutional Review Board of an area hospital. Informed consent was waived and nurses were invited to participate with return of completed surveys, including their e-mail address for subsequent e-mail education and to access the posteducation survey, acknowledging their participation.
Participants completed a paper copy of the survey, Nurses Knowledge of Heart Failure Education, before the start of the education program and, 1 year later, the same survey was accessed electronically.
A series of education programs and communications about HF took place throughout 2009 and 2010. A "kick off," a face-to-face half-day program provided by a nurse practitioner with expertise in HF, took place in the fall of 2009. Two subsequent face-to-face education programs were provided during "heart month" (February 2010) on diet and medications provided by a dietitian and clinical nurse specialist, respectively. In May, 2010, an HF fair, organized by nurse experts in education and HF, took place at the agency with a focus on a revised HF protocol emphasizing various visit patterns based on HF classifications, medications, goal setting, heart and lung sounds, teach back, and patient education. Table 1) . Four of the 20 questions were answered correctly by between 92% and 96% of the participants. Ten questions were correctly answered 93% of the participants. The mean nurses' knowledge score on the pretest was 16 correct answers out of 20 (80%).
The percentage of participants answering individual survey items correctly ranged from 14% to 100%. Two questions were answered correctly by all nurses participating in the study and focused • Two additional questions (Item 5 and Item 11) were answered correctly by >90% of the 15 posttest nurse respondents. The two lowest scoring questions remained the same for presurvey and postsurvey time periods. These two questions were Item 15 ("dry or ideal" weight in daily weight monitoring) and Item 16 (nonsymptomatic, low blood pressure).
Nurses' knowledge improved on 10 of the 20 survey questions. The content of the questions where nurses' knowledge improved were (a) diet (3 questions) and (b) symptoms, including the notification of physician (7 questions).
Discussion
The first question guiding this investigation focused on the knowledge about HF education of community health nurses prior to a series of HF educational programs and communications. The nurses in this study were not knowledgeable about HF education principles before participating in an education and communication by 70% to 90% of the nurses, and four were answered correctly by less than 70% of nurses taking the survey. Other high-scoring questions contained content about fluids, salt, weight gain, medications and lifestyle medications, use of pillows to assist with breathing, and weakness or inability to exercise. Questions with the lowest number of correct responses addressed the use of salt substitutes, assessing weight results, and notification of physicians concerning patient blood pressure readings, dizziness, and/ or lightheadedness.
Research Question 2: Does a Series of HF Education Programs and Communication Improve Nurses' Knowledge About HF Education?
Participants were resurveyed approximately 1 year (November 2010) after the initial half-day education program conducted in October 2009. Despite repeated e-mail reminders to complete the electronic survey, only 15 of the original 61 replied (25%). All questions were answered by all 15 participants, except for two questions, one of which was not answered by one participant and the other by two postrespondents. A mean HF knowledge score could not be ascertained due to the format of responses obtained through Survey Monkey. Confidentiality was maintained through anonymous responses collected through Survey Monkey. Table 1 Nurses, regardless of either work setting, exhibited a knowledge deficit in the same three questions (Items 15, 16, and 18) as demonstrated by similar results across investigations, including this study. These questions focus on comparing weight and notification of physician of symptoms. Nurses in this investigation scored lower in knowledge on comparing patients' daily weights (17% vs. 24-36% in Albert et al., 2002; Washburn et al., 2005; and Willette et al., 2007) . Nurses in this study also scored lower on the item about notifying the physician about a blood pressure recording of 80/56 without any HF symptoms (14% vs. 20%-58% in Washburn et al., 2005; Albert et al., 2002; and Willette et al., 2007) . However, nurses in this study were more knowledgeable about not notifying the physician for patient dizziness or lightheadedness when rising that disappears after 10-15 minutes (34% vs. 19% in Albert et al. and 16% in Willette et al) .
Community health nurse respondents answered three questions incorrectly in both tests: (a) response to weight gain (Item 15), (b) management of blood pressure (Item 16), and (c) lightheadedness (Item 18). It should be noted intervention. A score of 17 to 18 items correct out of 20, for example, 87.5%, is required on the Nurses Knowledge of Heart Failure Education Principles to be considered knowledgeable, according to the measure's definition. The mean knowledge score of 16 for initial knowledge of HF self-management principles was similar, however, to the three previously published studies involving hospital nurses. The nurses in this study compare to community hospital nurses in the investigation by Washburn et al. (2005) in which 6 of the 20 survey questions were answered correctly by >90% subjects. Community health and hospital nurses are keenly aware of the need for patients to notify their physician of new-onset or worsening fatigue (Item 19) , demonstrated by 100% correct responses in the present study as well Washburn et al. (2005) and Willette et al. (2007) and a 98% correct response rate in Albert et al. (2002) . Nurses across the continuum of care are also knowledgeable of the importance of daily weight monitoring even when patients are asymptomatic (Item 14) as noted by a 98% to 100% correct response rate across previous and present investigations. www.homehealthcarenurseonline.com Nurse educators and preceptors play a critical role in educating nurses on best practices when caring for HF patients. HF protocols need to include current, correct guidance for management of HF with a focus on HF principles, particularly monitoring daily weights, appropriate weight comparisons, and direction for physician notification of changes in weight.
Home care nurse educators who are not experts in HF could network with experts in other home healthcare settings or in acute care and clinic settings, tapping their expertise to ensure best practices and continuity across the continuum of care. Educators can facilitate continuing education programs on HF through self-learning modules, Webinars, seminars, and dissemination of articles with contact hours. Continuing education should target nurses' knowledge deficits and new knowledge of treatment and trends. Summary HF self-management is a dynamic process that occurs throughout the continuum of care including the acute care hospital, clinic setting, and home care. Healthcare providers across this continuum need to collaborate to ensure best practices and positive patient outcomes. Collaborative transitions of care with a focus on HF self-management have the potential to decrease rehospitalization, improve quality of life, and increase patient satisfaction.
Community health agencies may consider formalizing HF teams in which select nurses and other care providers provide the majority of care to patients with a primary diagnosis of HF. A specialty focus enables staff to become experts in HF with the potential for competent practitioners having the greatest impact on patient outcomes. This approach may ultimately be a that e-mail communications did not directly focus on these topic areas of weight, blood pressure, and lightheadedness.
Findings of this study appear to suggest that an education and communication intervention may be effective at improving nurses' knowledge of HF educational principles because more questions were answered correctly by more than 90% of nurses, following the intervention. However, change in knowledge over time cannot be analyzed in depth due to the small sample size of posttest respondents. Further, the number of pretest respondents participating in the entire education and communication education program were low.
Recommendations/Implications for Practice
Results demonstrate that nurses in this sample working in home care and public health have some knowledge of HF self-management principles, but they may not be sufficiently knowledgeable to provide high-quality care to patients with HF. Select topics may need to be continually addressed, particularly daily weight monitoring, comparison of weights, and physician notification of weight gain. In addition, the oral intake of sodium or salt should be addressed including its relation to fluid overload and subsequent weight gain.
Nurses caring for HF patients need to possess a strong understanding of the pathophysiology of HF because this knowledge is key to understanding drug therapy (Klabunde, 2007) and self-management principles, especially those related to fluid retention, weight gain, and sodium intake. Signs and symptoms of HF and its exacerbation such as weight gain need to be considered within the context of other factors including vital signs, adventitious breath sounds, pulse oximetry, and the like.
Healthcare providers across this continuum need to collaborate to ensure best practices and positive patient outcomes. Collaborative transitions of care with a focus on heart failure self-management have the potential to decrease rehospitalization, improve quality of life, and increase patient satisfaction.
cost-saving strategy in terms of decreased visit frequency and rehospitalization. One search on this concept found agencies marketing a Congestive Heart Failure Disease Management Specialty Team and Heart Failure Home Care Team, including a nurse practitioner, experienced cardiac nurses, and other healthcare professionals.
HF has become a specialty with focused professional organizations including that of nursing. Community health nurses may need to consider joining these organizations, such as the American Association of Heart Failure Nurses (AAHFN) or others, in order to keep abreast of current trends and topics in HF, take advantage of educational programming, and seek networking opportunities.
Findings from this study are limited due to the small, convenient sample of nurses participating. In addition, education programs and online communication did not specifically target knowledge deficits identified at pretesting. Future studies need to include larger samples of nurses, and address issues related to participation in the educational intervention and how best to measure knowledge both prior to and following an intervention to improve the likelihood that research findings can be directly applied in practice. Collaboration with research colleagues and other community health organizations may provide insight into these issues.
